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EXECUTIVE SUMMARY
This task agreement was awarded by the National Park Service (NPS), Lake Mead National
Recreation Area (LAME), to the Public Lands Institute (PLI) at the University of Nevada, Las Vegas
(UNLV) on October 1, 2005. This monitoring, research, and management project consisted of
several project elements focused on: bald eagles, peregrine falcons, rare songbird species (including
southwest willow flycatcher); aquatic birds, relict leopard frog, desert tortoise, and bighorn sheep. In
general, actions associated with this project focused on the development and implementation of
inventory and monitoring programs to determine the distribution, status, abundance, trends, and
potential threats to these animals, as well as providing technical assistance necessary to address
management research questions and to accomplish appropriate management actions. These actions
included participation in a wide variety of planning and compliance activities aimed at meeting the
objectives and goals of the NPS and the Clark County Multiple Species Conservation Plan (MSHCP).
During the past year, ending September 30, 2006, the following major activities and products have
been accomplished towards successfully meeting the deliverables in the statement of work for this
agreement:
•
•
•
•
•
•
•

Final report completed for 2004-2005 desert tortoise monitoring project.
Final report completed on 2004-2005 bald eagle monitoring.
Bald eagle count for 2006 successfully completed.
Final report completed for 2004-2005 monitoring efforts on peregrine falcons.
Peregrine falcon monitoring efforts for 2006 successfully completed.
Final report completed for 2004-2005 relict leopard frog management.
Spring monitoring for relict leopard frogs and translocation efforts completed for 2006.

•
•
•
•

Aquatic and shorebird inventory and monitoring monthly surveys completed and a final
report summarizing three years (2004-2006) of efforts on this inventory and monitoring
project completed and submitted to the NPS.
Final report completed on 2004-2005 monitoring efforts on songbird species, including
monitoring of southwestern willow flycatchers.
Spring and summer monitoring efforts for songbird species completed for 2006.
Coordination and consultations conducted to refine field methods for research on thrasher
species (elusive bird of conservation concern) distribution and habitat selection, and targeted
point counts for this research project conducted at 297 sites across Clark County.
PROGRAM ACTIVITIES

The following information summarizes major activities and products accomplished during the past
year (ending September 30, 2006) towards successfully meeting the deliverables in the statement of
work for this task agreement. In addition to the work described herein, separate documents were
submitted to the NPS at LAME as part of the task agreement deliverables, most of which were
forwarded to the Clark County MSHCP to meet specific project deliverables under that program.
These reports are referenced below.
Personnel
In Fall 2005, UNLV undertook a national search for a Research Assistant Professor to serve in the
School of Life Sciences (SoLS, formerly the Department of Biological Sciences) and as a PLI Project
Manager for wildlife biology. The search committee included representatives from PLI, SoLS, and
NPS (Kent Turner, Chief of Resource Management, LAME). The search committee recommended
hiring Dr. Jef Jaeger from UNLV, who had previously served as an Interim Program Coordinator for
PLI and as a Research Associate and Instructor with SoLS. Although employed to assist with the
wildlife projects throughout this task agreement, Dr. Jaeger formally assumed the Research Assistant
Professor position on April 1, 2006.
During this task agreement, three full-time research assistants were employed by UNLV to facilitate
management, monitoring, and research efforts: Joseph Barnes (B.S. Biology); Dawn Fletcher (B.S.
Zoology, currently pursuing a M.S. in Biological Sciences at UNLV); and Cristina Velez (M.S.
Biology). In addition, Dorothy Crowe (B.S. Biological Sciences and an experienced birder) was
employed as a part-time field technician to assist with bird surveys, and a Student Conservation Corps
Intern provided general assisted with project efforts (the latter under NPS management).
Desert Tortoise Mitigation and Monitoring
This section summarizes biological monitoring and mitigation activities (compliance monitoring)
conducted by PLI employees associated with various construction and right-of-way activities within
LAME during this task agreement. Compliance activities described herein focused on desert tortoises
and desert tortoise habitat (including topsoil mitigation monitoring), but also included general efforts
to protect other natural resources within the Park.
Eight major construction projects and 9 right-of-way inspections were active within LAME from
October 2005 through September 2006. The major projects included: the Northshore Road
reconstruction project, the Southern Nevada Water Authority intake pipe project, Willow Beach
wastewater rehabilitation project, the Overton Beach and Echo Bay access roads surveys, Nevada
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Power transformer project, Frontier Telephone project at Willow Beach, a movie film crew at Temple
Bar, and Mission 66 vegetation removals at LAME government housing.
A. Areas Surveyed for Desert Tortoise Related to Construction Project
Approximately 200 acres of land were surveyed for desert tortoise prior to construction activities
along the Overton Beach and Echo Bay access roads. On the Northshore Road reconstruction project,
another 650 acres were surveyed prior to construction activities. During these surveys, only two
abandoned tortoise burrows were discovered in the right-of-way and no tortoise was seen.
B. Desert Tortoise and Habitat Mitigation Measures Monitored During Construction Projects
Throughout this task agreement, tortoise monitoring activities occurred on 203 days associated with
the 8 projects and the 9 right-of-way inspections. During this monitoring, no tortoises were observed
within or near the right-of-ways, and no work stoppages or tortoise relocations were required. Three
partial days were spent flagging rare plants (Las Vegas bearpoppy, Arctomecon californica) on the
Northshore Road project.
Topsoil removal, creating topsoil stockpiles, crusting topsoil stockpiles, and replacing topsoil
occurred on the Northshore Road reconstruction and the Willow Beach wastewater rehabilitation
projects. Six acres of topsoil were removed on these projects and stockpiled. This process was
monitored (over 21 partial days) to ensure that topsoil was removed to a depth of 3 inches and that
topsoil stockpiles were created within 300 feet of where the topsoil would eventually be replaced.
This monitoring also insured that a proper watering technique was employed to create a crust on the
stockpile surface to prevent dust and erosion. Monitoring of topsoil replacement was conducted to
insure the correct topsoil depth and contouring of slopes. Monitoring of the final watering was also
conducted to insure that a final crust was properly formed on the replaced topsoil.
A total of 81 heavy equipment/vehicle inspections were performed on the 8 major projects. These
inspections are aimed at mitigating the potential for invasion by noxious weeds into construction
sites. Inspections consisted of searching for small bits of soil and plant matter on the equipment that
could contain weed seeds. Of the equipment/vehicles inspected, 23 were rejected and required
washing by the contractor; these were subsequently passed.
C. Desert Tortoise Training Provided to Contractors
In the past year, 86 tortoise education classes were given to 263 contractors working within LAME.
Desert Tortoise Project
During 2004 and 2005, PLI employees conducted a project to remove radio transmitters from desert
tortoises remaining from a previous study that took place on Mormon Mesa in 1998. This project was
the focus of an MSHCP project for tortoise monitoring within the Lake Mead area. A final report was
completed by PLI staff during this task agreement and provided to the NPS for submission to the
MSHCP. The report format was stipulated by the County; the citation follows:
Barnes, J. 2006. Report on Desert Tortoise (Gopherus agassizii) Monitoring (2004-2005)
within Lake Mead National Recreation Area. Unpublished final report submitted to the Clark
County Multiple Species Habitat Conservation Plan (MSHCP project no. 2003-NPS-229-P2004-07) by the National Park Service, Lake Mead National Recreation Area, Boulder City,
Nevada. 9 pp.
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Desert Bighorn Sheep and Ungulate Monitoring and Management
This project was part of an ongoing Federal Highways Administration funded project to monitor
desert bighorn sheep in the vicinity of the Hoover Dam Bypass project and to assess whether and how
sheep movements were affected by construction activities. GPS collars were deployed on individual
sheep throughout this task agreement, which provide a running accumulation of sheep locations that
require weekly downloading via satellite for analysis in a GIS. PLI employees have been providing
assistance in the form of field support and data processing and stewardship.
Data received from the GPS collars were uploaded approximately every week into the program Argos
Data Converter T03 (Telonics, Inc.) and then exported to an Excel spreadsheet and converted into a
usable format for ArcGIS. In ArcGIS, data were quality-assured to remove extraneous information
(for example, if data were transmitted multiple times) or to filter out bad fixes. Data were then
checked to identify sheep deaths or collar malfunctions. A total of approximately 1573 data locations
were processed during this task agreement.
When collars showed mortalities or if satellite signals ceased, field attempts were made to retrieve the
collar from the dead animals or to locate animals where satellite signals failed (using back up radio
signals) to confirm animal status. Approximately 9 person-days were spent in field support for this
project, and 3 collars were retrieved from dead animals.
Some GIS supports for visual interpretation (i.e., maps) have been handled by PLI employees, but
most of these efforts were provided by another UNLV employee under a separate task agreement,
which provides support to the NPS and a contractor associated with this project.
In addition to the work described above, PLI and NPS personnel assisted Nevada Department of
Wildlife (NDOW) in their efforts to translocate bighorn sheep from the River Mountains to the Virgin
Mountains. The capture effort took place in October 2005, and approximately seven person-days
were spent by PLI staff assisting with the relocation of these animals.

Relict Leopard Frog Monitoring, Management, and Research
Monitoring and management activities for relict leopard frogs are specified within the Relict Leopard
Frog Conservation Assessment and Strategy, with oversight by the Relict Leopard Frog Conservation
Team (RLFCT) chaired by the NPS. A PLI research assistant has primary responsibility for
implementing monitoring and management actions for relict leopard frogs within LAME as stipulated
by an associated MSHCP funded project for 2004 and 2005. A continuation project has been
accepted by the MSHCP and our efforts fulfill the appropriate milestones and deliverables for that
project during 2006.
A final report on relict leopard frog monitoring and management efforts in 2004-2005 was completed
by PLI staff during this task agreement and provided to the NPS for submission to the Clark County
MSHCP; the format of this report was stipulated by the County. The citation follows:
Velez, C. E. 2006. Report on Relict Leopard Frog Monitoring and Management (20042005). Unpublished final report submitted to the Clark County Multiple Species Habitat
Conservation Plan (MSHCP project no. 2003-NPS-179-P-2004-07) by the National Park
Service, Lake Mead National Recreation Area, Boulder City, Nevada. 18 pp.
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A. 2006 Monitoring and Evaluation of Relict Leopard Frog Sites
During 2006, field efforts consisted of daytime surveys of all natural and experimental frog
populations (11 sites total) to look for evidence of breeding in the form of eggs and/or tadpoles during
spring. Evidence of breeding activity was documented at 4 of the 6 natural sites and at 3 of the 5
experimental sites. Nighttime visual encounter surveys were also conducted at all sites during the
spring for monitoring purposes (Table 1).
Table 1. Results of visual encounter surveys for relict leopard frogs conducted during spring
2006 (prior to any augmentation at experimental sites). Letters following site names indicate
experimental translocation sites (e) or natural sites (n).
Site Name
(natural or introduced)
Bighorn Sheep (n)

Survey
Time of
Date
Survey
Adults Juveniles
1/7/2006
Diurnal
8
0
2/9/2006
Diurnal
1
0
4/5/2006
Nocturnal
160
7
Boy Scout (n)
2/9/2006
Diurnal
3
0
4/9/2006
Nocturnal
18
0
"Dawn's Canyon" (n)
2/9/2006
Diurnal
1
0
4/9/2006
Nocturnal
5
0
Goldstrike Canyon (e)
2/10/2006
Diurnal
1
0
4/19/2006
Nocturnal
30
0
5/24/2006
Diurnal
0
0
8/28/2006
Diurnal
1
0
Sugarloaf Spring * (e)
2/7/2006
Diurnal
0
1
4/18/2006
Nocturnal
24
9
Salt Cedar (n)
2/10/2006
Diurnal
0
0
4/9/2006
Nocturnal
10
1
Pupfish Refuge Spring (e)
2/6/2006
Diurnal
7
0
3/27/2006
Nocturnal
48
0
8/9/2006
Nocturnal
21
0
Blue Point (n)
2/21/2006
Diurnal
0
0
2/27/2006
Diurnal
3
0
4/26/2006
Nocturnal
15
0
Rogers (n)
2/8/2006
Diurnal
0
0
4/6/2006
Nocturnal
0
0
6/28/2006
Nocturnal
4
0
Grapevine Spring, AZ (e)
2/15/2006
Diurnal
3
0
4/12/2006
Nocturnal
22
0
Red Rock Spring (e)
2/25/2006
Diurnal
0
0
4/11/2006
Nocturnal
18
0
* No surface flows were observed at Sugarloaf Spring in August 2006.

Tadpoles
320
300
107
0
0
100
10
300
50
25
0
0
20
58
10
7
5
0
0
0
0
0
0
0
0
2
0
0

Egg
Masses
20
2
2
1
2
0
1
1
3
0
0
3
3
0
0
9
7
0
0
0
0
0
0
0
0
17
0
0

All survey data are stored at LAME and have been entered into the relict leopard frog database
(Access database) maintained by PLI and the NPS. Yearly summary reports are provided to the
RLFCT during scheduled fall/winter meetings. The main finding of concern from the 2006 surveys
was that no frogs were observed at Rogers Spring (a natural site) during the initial survey; although
this site has always returned very low numbers during surveys. A follow-up survey was conducted on
June 26, 2006, during which "good habitat" that had been previously mapped (see below) and entered
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into a GPS for guidance was targeted. Four adult relict leopard frogs were observed on this
subsequent survey.
B. 2006 Translocation Efforts for Relict Leopard Frogs
In January 2006, in support of the translocation effort, six egg masses were collected from Bighorn
Sheep Spring and transferred to the head-starting (rearing) facilities at the NPS and at the FWS
Willow Beach National Fish Hatchery. These collections resulted in a total of 230 frogs and 1787
large tadpoles released to translocation sites (Table 2). In addition, the FWS facility has retained
approximately 10 adult frogs in captivity from the 2006 cohort. Two new translocation sites were
added this year, Lower Grapevine Spring, Nevada, and Tassi Spring, Arizona, meeting the annual
management objectives. Sugarloaf Spring, however, was scheduled to receive further animals this
year, but upon inspection of this site, no flowing water was observed and no release was conducted.
Some areas within the Sugarloaf Spring system retained moist soil under dense emergent vegetation
which may provide refuge for adult leopard frogs from previous releases at this site. When surface
flows return, visual encounter surveys should be conducted to look for adult survival through the
drought condition. This site is located within Black Canyon near Hoover Dam, and the decline of the
water table at this site may be related to overall decline in the level of Lake Mead during the last
several years.
Table 2. Number of frogs and tadpoles released in 2006 and total number released
since 2003 by site.
Site Name
Goldstrike Canyon, NV
Grapevine Spring, AZ
Lower Grapevine Spring, NV
Pupfish Refuge Spring, NV
Red Rock Spring, NV
Sugarloaf Spring, AZ
Tassi Spring, AZ
Totals

Animals Release in 2006
527 tadpoles
660 tadpoles
600 tadpoles
21 frogs
34 frogs
0 (no surface flow)
175 frogs
230 frogs, 1787 tadpoles

Total Animals Released
1,739 total since 2004
2,195 total since 2004
600 total since 2006
427 since 2003
233 total since 2005
372 total since 2003
175 total since 2006
5741 animals since 2003

PLI personnel with assistance from NPS GIS specialists also completed habitat maps for Rogers and
Blue Point Springs during this quarter. These maps were created to assist with survey efforts and met
deliverables associated with the MSHCP project. These maps were submitted in 2006 to the Clark
County MSHCP by NPS personnel.
The translocation efforts suffered minor difficulties in late June 2006, following the discovery of
bloating (fluid accumulation under the skin) in several newly metamorphic individuals. Because this
condition was symptomatic of several bacterial or viral diseases, releases were postponed while
samples were sent to Dr. David Green at the National Wildlife Health Center for diagnosis. This
delay resulted in subsequent overcrowding as tadpoles metamorphed into juvenile frogs and none
could be released. These conditions resulted in the loss of some newly metamorphic frogs. Test
results were not returned until mid-August. All bacterial and viral tests were negative. Under a
microscope inspection, necropsy analysis showed large crystals in the kidneys blocking fluid passage,
hence the fluid accumulation. The diagnosis was a kidney disease called oxalate nephrosis probably
resulting from exposure to ethylene glycol, a naturally occurring chemical in spinach (the primary
food for tadpoles in the lab). The feeding regime followed accepted protocols (under the CAS) and
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was not different from that used successfully in previous years. Nevertheless, nutritional/husbandry
will be modified to limit the potential for this problem by mixing the diet with tadpole kibble or some
food-type high in alfalfa (e.g., rabbit pellets) to reduce ethylene glycol levels in the diet. Also,
boiling the spinach may be added to leech out some of this chemical.
Evaluation of springs as potential experimental translocation sites were also conduced by PLI staff
during 2006. Several potential springs were visited and assessed. Attempts were made to evaluate a
total of 9 sites during 2006 (i.e., Bridge Canyon, Lower Grapevine Spring NV, Lake Mead Hatchery
overflow, South Pipe Spring, Cottonwood Spring, Rainbow/Bootleg Spring, Lava Spring, Burro
Spring-Spring Canyon, and Salt Spring). Of these sites, Lave Spring (on BLM lands) could not be
located, and Gerry Hickman (BLM) was tasked with follow-up to contact the BLM botanist that
reported the site. Most sites visited were not recommended for releases. Only Lower Grapevine
Spring, Nevada, and the Rainbow/Bootleg sites were considered to have reasonable potential for
successful translocations. At the latter site, the recommendation was that the dense stands of
Eeocharis that cover the spring should be reduced before releases. At Lower Grapevine Spring, there
was concern expressed about whether water level was sufficient to maintain flows during dry
summers, nevertheless, an experimental release of tadpoles was subsequently conducted at this site
(Table 2). In addition to these evaluation visits, an unsubstantiated report of a bullfrog sighting at
Tassi Spring (a new translocation site in the Parashant National Monument) resulted in a follow-up
nighttime visual encounter survey to evaluate the presence of this invasive species prior to scheduled
releases. Attempts to follow-up on the report of the bullfrog sighting resulted in comments that
someone saw/heard “something” leap into the water. No bullfrogs were observed.
C. Research Efforts on Relict Leopard Frogs
In addition to the management actions describe above on relict leopard frogs, UNLV conducted
research within LAME to evaluate the impact of vegetation encroachment on these frogs. This
UNLV project (titled the Evaluation of the Impact of Vegetation Encroachment on Relict Leopard
Frog Populations) was independently funded by the MSHCP during 2004 and 2005; although support
efforts for this project were provided for in other related MSHCP projects. The UNLV project
resulted in management recommendations based on the study findings that were presented to NPS
Management Team by Dr. Jaeger on January 24, 2006. The recommendation that followed from the
NPS team was to move forward with compliance assessments for proposed follow-up research to setback session of vegetation along portions of the streams at Blue Point and Rogers Springs. The final
report for this project was written in a format stipulated by the County and submitted by UNLV to the
MSHCP. The citation follows:
Harris, S. M., and J. R. Jaeger. 2006. Evaluation of the Impact of Vegetation Encroachment
on Relict Leopard Frog (Rana onca) Populations. Unpublished final report submitted to the
Clark County Multiple Species Habitat Conservation Plan (MSHCP project no. 2003-NPS232-P-2004) by the University of Nevada, Las Vegas.
Peregrine Falcon Monitoring
The peregrine falcon (Falco peregrinus) is a widely distributed species that has undergone a dramatic
decline and recovery in North America. This predator, however, remains vulnerable to persistent
environmental contaminants. Further monitoring of regional populations has been recommended by
the U.S. Fish and Wildlife Service (USFWS) to determine whether current protections are adequate
for continued recovery. In recent times, peregrines were apparently extirpated from Nevada as a
nesting species until the discovery in 1985 of a nesting pair within LAME. Since that time,
peregrines have been monitored at LAME and a steady increase in the number of known nesting
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territories has been documented (see Barnes 2006, cited below). Lakes Mead and Mohave, however,
are repositories for runoff from farming areas along the Virgin and Muddy Rivers, urban waste waters
from the Las Vegas Valley and increasingly from current and proposed developments in northeastern
Clark County and in Washington County, Utah. The list of wastewater contaminates is substantial,
and the peregrine population within LAME may be exposed to these contaminates through
bioaccumulations in the waterfowl and shorebirds on which they often prey.
Ongoing coordinated monitoring and survey efforts have been conducted by NDOW, Arizona Game
and Fish Department (AGFD), and NPS within LAME. Efforts by NDOW and AGFD are focused on
breeding success and represent monitoring of a sub-sample of known territories within the area. The
purpose of NPS monitoring is to assess occupancy of all known nesting sites and territories within the
LAME region, with additional surveys aimed at identifying new, undocumented territories. In
addition, efforts are made to assess reproductive success to support the regional monitoring efforts.
Generally at least three visits are conducted at each known territory during the breeding season as
prescribed by the USFWS in its “Monitoring Plan for the American Peregrine Falcon, a species
recovered under the Endangered Species Act.” The lead role in field and technical aspects of the NPS
effort has been provided by PLI personnel.
A final report of monitoring activities in 2004 and 2005 was completed by PLI staff during this task
agreement and delivered to the NPS as part of the deliverables for the MSHCP wildlife monitoring
project. This report included a summary of previous peregrine research and monitoring in the park
and recommendations for future efforts. The report followed a format stipulated by the County. The
citation follows:
Barnes, J. 2006. Report on Peregrine Falcon (Falco peregrinus) Monitoring (2004-2005)
within Lake Mead National Recreation Area. Unpublished final report submitted to the Clark
County Multiple Species Habitat Conservation Plan (MSHCP project no. 2003-NPS-229-P2004-07) by the National Park Service, Lake Mead National Recreation Area, Boulder City,
Nevada. 18 pp.
A. 2006 Monitoring Efforts for Peregrine Falcon
Surveys of all known territories within LAME were conducted in 2006 by UNLV research assistants
and NPS personnel (Fig. 1). All lakeshore sites were surveyed by boat with at least two trained
observers using pigeons (Columba livia) to lure any nearby peregrines into view (Barnes 2006). This
survey type conformed to the historical survey efforts at the park and consisted of three monthly
surveys of all sites from April through June. To minimize double counting, surveys of all territories
and other potential sites along each of the lakes were conducted during the same day.
A new development for LAME in 2006 was the selection of 3 sites by NDOW and 8 sites by AGFD
as part of a random sub-sample of the breeding territories in each state. The primary UNLV research
assistant conducted monitoring sessions at the 8 sites selected by AGFD and gave assistance to
NDOW with their sites. These surveys used the USFWS protocol that mirrors AGFD’s protocol,
using spot survey points through the breeding season to determine occupancy status, nest success, and
actual breeding success (see reference in Barnes 2006). This protocol calls for a monitoring session
of four hours prior to dark and continued the next morning for four more hours if needed. If a
peregrine is detected early on, then presence is confirmed and the surveyor need not remain the entire
duration.
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Figure 1. Results from surveys and incidental sightings of peregrine falcon within LAME
during 2006. Also included are nearby sites surveyed by NDOW staff.
The two monitoring methods used during 2006 (to be referred to heretofore as “pigeon” and “passive”
surveys) were combined when conducting exploratory surveys for undocumented territories at sites
adjacent to water. In these cases, pigeon surveys were usually conducted first to elicit a response,
followed by passive surveys to confirm any initial peregrine sightings and to better evaluate any
reproductive behavior when birds were confirmed. The exploratory surveys were conducted as time
permitted and because several territories were not detected until late in the breeding season there was
not sufficient time in some cases to follow up rigorously enough to identify breeding status and/or
breeding success. As mentioned in the unpublished report, the overland sites could not be surveyed
effectively with pigeons. For these territories (Virgin Bowl, River Mountains, Burro Wash, and
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exploratory sites in the Newberry Mountains) the surveys relied completely on the passive survey
method.
All of the current year’s data has been entered into a NPS database developed by NPS GIS/data
management staff and UNLV research assistants. This data has been shared with NDOW and AGFD;
who forward it to the appropriate USFWS Regional office for their post de-listing monitoring
assessment. The historical definition of confirmed occupancy at LAME has been a minimum of one
adult or juvenile at a territory, with territorial behavior leading the observer to believe that the adult is
a territorial resident or that the juvenile is that year’s young. Using these criteria, there were 20
occupied territories documented within LAME in 2006; however, the USFWS monitoring protocol
for their post de-listing assessment calls for either a pair of peregrines present at a territory, or
evidence of reproduction confirmed (e.g. a single adult incubating, food delivered to the nest site, or
young observed at the site). Only 17 of the previous 20 territories met this more stringent criterion in
2006 (Table 3), in the other three territories only single adult peregrines were observed. One
historically occupied territory (Iceberg Canyon) was found to be unoccupied this year (Tables 2 & 3).
Fifteen of the occupied territories showed evidence of breeding, of which two (Gauging Station and
Cross Current) failed before fledging for unknown reasons. Thirteen territories were reproductively
successful, with a confirmed total of 37 adults and 21 fledglings in the park.
These numbers continue to indicate an upward trend in the number of known resident birds within
LAME.
Table 3. Number of occupied Peregrine Falcon territories within LAME during 2006.
Numbers within parentheses use a more stringent definition for occupancy as defined by
USFWS.
Year
2006

Territories along
Lake Mead
14 (11)

Territories along
Lake Mojave
6 (6)

Total Occupied
Territories in LAME
20 (17)

Sites showing
Reproductive Success
13

A total of 192.4 hours at 30 different sites were spent surveying and monitoring peregrine falcons in
LAME during the 2006 breeding season; this survey time represents the time spent at territories and
does not factor in travel time to and from sites. The two methods (pigeon and passive) were split
relatively evenly; with 58 passive surveys at 20 sites and 60 pigeon surveys at 21 sites, but the
passive surveys required a significantly greater amount of time (159.5 hours, versus 32.9 hours). A
concerted effort was made in 2006 to address gaps in the knowledge of peregrine distribution
throughout LAME by spending 48.9 hours conducting exploratory surveys at 14 previously
undocumented sites (Fig. 1; Table 5). These surveys resulted in the identification of 6 new peregrine
territories, with 9 fledglings identified at 4 of these sites. Two of the sites (Paiute Point and South
Cove) were discovered late in the season and only had a pair of adults confirmed.
In 2006 the passive method was used primarily for monitoring the specific sites randomly selected by
NDOW and AGFD for the objective of evaluating peregrine falcons reproductive success. Passive
surveys also allow observers to better interpret data at sites that are much closer to each other than
considered normal (i.e., roughly 5 km apart). Concurrent passive surveys indicated two separate
territories at Little Burro Bay and Virgin Canyon (~1.5 km apart). Also requiring special attention
were the sites at Delmar Butte and Temple Bar (~3.0 km apart) and Azure Cove and South Cove sites
on the Overton Arm (~2.4 km apart). The passive method was also found useful in following up on
exploratory pigeon surveys to determine occupancy of previously undocumented sites and at overland
sites where the use of pigeons has been found to be problematic (see Barnes 2006). However, pigeon
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surveys produce a comparable rate of occupancy detection with a much lower time investment by the
researchers.
Table 4. Survey results for sites previously documented as occupied by Peregrine Falcons
within LAME during the 2006. The occupancy and breeding success of each site are
summarized, followed by the results of each survey type.
Breeding
Success

Passive
Surveys

Pigeon
Surveys

Sites
Occupied
Total Results
Lake Mead Sites
Promontory Point
Yes
Yes
2 adults, 2 fledglings
0
2
Fortification Ridge
No
Unknown* 1 adult
0
3
Narrows West
Yes
Yes
2 adults, 1 fledgling
2
4
Boulder Canyon
No
Unknown* 1 adult
0
5
Temple Bar
No
No
1 adult
4
5
Virgin Canyon
Yes
Yes
2 adults, 2 fledglings
4
4
Iceberg Canyon
No
No
0 peregrines
4
1
Virgin Bowl
Yes
Yes
2 adults, 1 fledgling
2
0
River Mountains
Yes
Yes
2 adults, 1 fledgling
4
0
Lake Mohave Sites
Goldstrike Canyon
Yes
Yes
2 adults, 1 fledgling
4
3
Cross Current
Yes
No**
2 adults
4
3
Gauging Station
Yes
No**
2 adults
6
4
Burro Wash
Yes
Yes
2 adults, 1 fledgling
2
0
Windy Canyon
Yes
Yes
2 adults, 1 fledgling
4
4
Chalk Cliffs
Yes
Yes
2 adults, 2 fledglings
5
3
* An accurate estimate of the territory center was not established at these sites, so it is uncertain
whether an eyrie was present and whether the site produced any young.
** These sites showed breeding evidence followed by nest abandonment, indicating a failed breeding
effort.
It should be noted that additional territories were discovered near the boundaries of LAME, with
confirmed occupancy from NDOW staff (Fig. 1). These territories were likely a product of the
continued expansion of the population of peregrines within LAME. In 2004, 2005, and 2006 there
have been 11, 13, and 21 fledglings confirmed within the park. These are likely underestimates
because survey effort in 2004 and 2005 did not concentrate on verifying numbers of successful
reproduction and not all territories within the park were known. Assuming a conservative first year
survivorship of 30-50%, this may represent a potentially rapid increase in the regional population
with a substantial potential for dispersal that may be a significant source of regional expansion.
Research was started in early March 2006 toward the development of a predictive habitat map of
peregrine falcons (a future MSHCP deliverable). The PLI research assistant on this project met with
NPS GIS Specialist (Mr. Mark Sappington) on March 2 and March 27, 2006. The plan is to work
with the LAME GIS division to develop the GIS models. Work to compile all previous historical
peregrine data for LAME within a spatial context has progressed.
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Table 5. Exploratory surveys of sites within LAME during the 2006 field season. The
occupancy and breeding success of each site are summarized, followed by the results of each
survey type.
Breeding
Passive
Pigeon
Exploratory Sites
Occupied
Success
Total Results
Surveys
Surveys
Lake Mead Sites
Grebe Bay
Yes
Yes
2 adults, 4 fledglings
1
4
Little Burro Bay
Yes
Yes
2 adults, 2 fledglings
2
1
Delmar Butte
Yes
Yes
1 adult, 2 fledglings
1
2
Azure Cove
Yes
Yes
1 adult, 1 fledgling
0
2
S Cove
Yes
Unknown* 2 adults
0
1
Paiute Point
Yes
Unknown* 2 adults
3
0
Cathedral Cove
No
No
0 peregrines
0
2
Cleopatra Cove
No
No
0 peregrines
0
1
Lake Mohave Sites
4th of July Mountain
No**
No**
1 adult Prairie Falcon
2
0
Mile 49
No
No
0 peregrines
0
2
Mile 61
No
No
2 adults §
0
4
Sacatone Canyon
No
No
0 Peregrines
1
0
Grapevine Canyon
No
No
0 Peregrines
1
0
Upper Bridge Canyon
No
No
0 Peregrines
1
0
Bridge Canyon
No
No
0 Peregrines
2
0
* Both sites were discovered late in the breeding season and it is uncertain whether they produced any
young.
** Site occupied by a breeding Prairie Falcon. § The two adults engaged in a territorial dispute. At
the most, only one individual can be considered to reside at this site from these results.
In addition to the work described above, PLI assisted with a Wilderness Minimum Requirement
Analysis for the LAME wildlife programmatic. This was completed during the last quarter of this
task agreement in cooperation NPS Environmental Compliance Specialists. Compliance with the
Wilderness Management Plan for LAME requires this evaluation.
Aquatic Bird Monitoring
The aquatic bird inventory and monitoring project at LAME was initiated because Lakes Mead and
Mohave are of high potential value as stopover habitat for birds migrating on the Pacific and
Intermountain Flyways. Bird inventory and monitoring over time can show changes in species
composition, richness, and diversity, as well as the importance of these habitats to specific bird
populations. This project is part of a much larger lake management initiative associated with a
Southern Nevada Public Land Management Act (PLMA) program (i.e., Water 2025 Initiative:
Preventing Crises and Conflicts in the West), and was designed to provide a baseline of limnological
and shoreline natural resources in order to establish a standard for long-term protection of the Lakes
Mead and Mojave and associated shoreline habitats. Additionally, this information was gathered for
the management and conservation planning for inflow areas at the Virgin and Muddy Rivers, and Las
Vegas Wash. Currently the Las Vegas Wash is the major outflow for increasing urban wastewaters
from the Las Vegas Valley, and plans are underway to substantially increase wastewater flows from
urban developments in the eastern portions of Clark County, Nevada, and southwestern Utah along
the Virgin River system.
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Prior to March, 2004, no structured inventory or monitoring surveys of aquatic and shoreline birds
had been conducted within LAME. This project constituted an initial effort to develop baseline data
on species diversity, abundance, and monthly composition of the aquatic and shoreline birds using
these lakes. Intensive monthly inventory and monitoring surveys were conducted at 4 locations on
Lake Mead and 3 locations on Lake Mohave representing high-use bird sites. Additional inventories
at several other locations were conducted as a method to determine other high-use areas that may
merit regular monitoring.
PLI personnel took the lead on this project. A final report of the inventory and monitoring activities
from initiation in March 2004 through August 2006 was completed by PLI staff and submitted to
NPS. The citation for this report follows:
Barnes, J. 2006. Inventory and Monitoring of Aquatic Bird Species on Lakes Mead and
Mohave 2004-2006. Unpublished final report submitted by the Public Lands Institute,
University of Nevada, Las Vegas to the National Park Service, Lake Mead National
Recreation Area, Boulder City, Nevada. 37 pp.
The above report details inventory and monitoring efforts on aquatic bird species conducted during
this task agreement and provides evaluations and interpretations of the results. In general, major
efforts completed on this project included 184 surveys of the 7 the intensive monitoring sites on
Lakes Mead and Mohave. Additionally, 15 inventory surveys were conducted at 5 additional sites on
these lakes. Overall, a total of 93 species, accounting for 67,670 individuals, were observed during
the survey period, with Lake Mead accounting for 88 of these species and 58,032 of the individuals,
and Lake Mohave accounting for 45 species and 9,638 of the individuals recorded. Three new
species were documented in LAME during this study with incidental sighting of a spotted redshank, a
reddish egret, and a ruddy shelduck; the latter likely being an escaped exotic from a local farm.
All data was entered into a database (Microsoft Office Access 2003) developed by a UNLV data
management specialist and provided to the NPS. All data have also been shared with the Great Basin
Bird Observatory (GBBO) as a contribution to their Nevada Aquatic Bird Count. The GBBO Aquatic
Bird Count is meant to document the distribution and relative abundance of aquatic bird species
residing and migrating throughout Nevada. The raw data is available to the public via the GBBO
database (available at: http://www.gbbo.org).
In addition to the work described above, PLI staff performed approximately six days of bacteria
sampling on Lakes Mead and Mohave in assistance to the NPS Physical Resources Branch. This
effort was part of the larger water monitoring program.
Songbird Monitoring
The songbird monitoring program at LAME has been a cooperative effort with the Great Basin Bird
Observatory (GBBO), and in the case of the southwestern willow flycatcher a cooperative effort with
the Bureau of Reclamation (BOR) under the regional auspices of AGFD. PLI personnel have taken
the lead on these joint projects to provide LAME with information on the distribution and habitat use
of songbirds within the region. Major emphasis has been placed on acquiring information on the 6
covered and 3 evaluation bird species listed under the Clark County MSHCP: willow flycatcher
(Empidonax traillii extimus), blue grosbeak (Passerina caerulea), phainopepla (Phainopepla nitens),
summer tanager (Piranga rubra), vermilion flycatcher (Pyrocephalus rubinus), Arizona bell’s vireo
(Vireo bellii), Le Conte’s thrasher (Toxostoma lecontei), Bendire’s thrasher (Toxostoma bendirei),
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and gray vireo (Vireo vicinior). Currently, the data available for most of these species is inadequate
for evaluation and planning purposes.
The NPS adopted an “all bird” monitoring strategy in the spring of 2004 in order to gain data on bird
distribution and habitat specific abundance throughout LAME. This strategy, coordinated by the
GBBO, employs standard fixed radius point count surveys and other protocols that are consistent with
regional efforts to monitor bird species across Clark County and Nevada. Another ongoing element
of songbird monitoring at LAME has been a research project on Le Conte’s, Bendire’s, and Crissal
thrashers, which are uncommon and secretive upland birds. Although the thrashers are known to
occupy the park and county, very little data has been collected on these species since the all-bird
monitoring program began. In response to this knowledge gap, a targeted effort to document the
distribution of these birds throughout Clark County commenced in the spring of 2005. This effort
employed the call-broadcast method which has been shown to elicit a response from rare and elusive
species. The goals were to understand the distributions of these birds and to determine specific habitat
characteristics that define their presence.
Monitoring efforts for the southwestern willow flycatcher follow different protocols and were
conducted by several agencies and contractors. In recent decades, willow flycatcher numbers have
declined because of habitat elimination and alteration, disruption of natural flow regimes within river
systems, overgrazing of riparian areas by livestock, and nest parasitism by brown-headed cowbirds.
Potential willow flycatcher habitat in LAME is found along the Colorado, Virgin, and Muddy Rivers,
and in isolated stands of willows along Lake Mohave. NPS monitoring of southwest willow
flycatchers within LAME has been coordinated with several other agencies; however, much of the
effort within LAME (i.e., the Overton Wildlife Management Area and along the Virgin River) has
been conducted by environmental consultants contracted by the BOR and reported elsewhere.
A final report of songbird monitoring activities in 2004 and 2005 was completed by PLI staff during
this task agreement and delivered to the NPS as part of the deliverables for the MSHCP wildlife
monitoring project. The report followed a format stipulated by the County. The citation follows:
Fletcher, D., and J. Barnes. 2006. Report on Riparian, Lowland, and Upland Bird
Monitoring (2004-2005), Including Southwestern Willow Flycatcher, within Lake Mead
National Recreation Area. Unpublished final report submitted to the Clark County Multiple
Species Habitat Conservation Plan (MSHCP project no. 2003-NPS-229-P-2004-07 ) by the
National Park Service, Lake Mead National Recreation Area, Boulder City, Nevada. 18 pp.
A. 2006 General Point Count Surveys for Songbirds
During 2006, PLI researchers continued to conduct songbird monitoring following general point
count and targeted surveys as described in the report above. During this year, PLI staff conducted 18
general point count surveys using the standard protocol. Nine of these sites were located within
LAME (Fig. 2).
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Figure 2. Locations of general point count surveys for songbirds conducted for the NPS, 2006.
B. 2006 Southwest Willow Flycatcher Surveys
Surveys were conducted for southwest willow flycatchers at two sites in 2006, Rockefeller Cove and
Waterwheel Cove. A total of three site visits were made to both of these locations during the willow
flycatcher survey period (May 15-July 10). No willow flycatchers were detected at Rockefeller Cove
this year. At Waterwheel Cove, a single pair of adult birds was detected during the first survey on
May 23, 2006, but not on the subsequent surveys. According to the established protocols (see
Fletcher and Barnes 2006 above), the two adult birds were considered migrants passing through the
area since they were not detected later in the breeding season. Strong presence of brown-headed
cowbirds, a known nest parasite of willow flycatchers, was detected at both sites during the surveys.
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C. 2006 Targeted Surveys for Le Conte’s, Bendire’s and Crissal Thrashers
Efforts targeted on Le Conte’s, Bendire’s and Crissal thrashers during 2006 included surveys at 297
points throughout Clark County (Fig. 3).

Figure 3. Locations of target surveys for Le Conte’s, Bendire’s and Crissal thrashers
conducted for the NPS, 2006.
During these targeted surveys, PLI biologists recorded the presence of Le Conte’s thrashers at 46
locations; 28 were found at random survey points and the other 18 were incidental observations.
Bendire’s thrashers were observed at 4 locations of which 2 were random points, and Crissal
thrashers were documented at 27 locations, of which 18 were random points.
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Using these survey data, PLI staff with assistance from NPS GIS specialists and a UNLV
biostatistician have begun initial evaluations to develop preliminary habitat models for Le Conte’s
and Crissal thrashers. The objective for these models will be to determine the habitat-types preferred
by these species. With this knowledge PLI researchers can focus their surveys within these preferred
habitat types in an effort to identify the specific habitat variables that define species presence. Until
recently, PLI staff used the Southwest Regional Gap Analysis Project and Vegetation 98 layers to
determine the various vegetation types that comprise Clark County and to establish initial survey
points. However, because of the scale and organization of this data, ground truthing revealed
inconsistencies between the data layers and field surveys and severe limitations for their use in
modeling at the county scale. Currently, a newly released database that defines specific habitat
associations and soil types (i.e., Clark County soil databases provided by Doug Merkler of the Natural
Resource Conservation Service, USDA) is being utilized to assess the adequacy of the current
sampling effort and to determine the habitat-types that were under represented in the initial sampling
design; thus guiding continuing survey efforts. In addition, by using the newly available database,
researchers hope to uncover specific habitat characteristics, including soils that can be used to predict
thrasher occupancy.
The thrasher project is an ongoing effort by PLI staff. Meetings with a UNLV statistician have
occurred on several occasions to discuss sampling design and analytical approaches. Throughout
2006 PLI staff has organized meetings with NPS GIS Specialist Mark Sappington (or his assistant),
Soil Scientist Doug Merkler, and avian biologist Dorothy Crowe. In addition, PLI researchers have
been in contact with Jay Sheppard to discuss in more detail the life history of the Le Conte’s thrasher;
Sheppard performed the only comprehensive research published on Le Conte’s thrashers to date.
Bald Eagle Monitoring
The bald eagle is making a gradual comeback, but this species remains listed as federally threatened
and is a watch list species under the Clark County MSHCP. The USFWS established five
geographically defined recovery regions for bald eagles, and the lower Colorado River comprises
Zone 33 of the Pacific Recovery Area, which is recognized mainly as wintering habitat for bald
eagles. Lakes Mead and Mohave comprise a major portion of this management zone, and winter
counts on these lakes regularly return over 60 bald eagles.
One of the main threats listed to bald eagles within Zone 33 was human disturbance. Lakes Mead and
Mohave are popular recreation area, and many of the activities that occur there can be hazardous
and/or disruptive to bald eagles. As mentioned previously, Lake Mead is also the repository for
wastewaters from the Las Vegas Valley and runoff from agricultural lands along the Muddy and
Virgin Rivers. The bald eagle’s habit of preying on fish and waterfowl make this bird extremely
sensitive to the effects of bioaccumulation of heavy metals and other contaminants.
Since the early 1980s, the NPS at Lake Mead NRA has participated in an annual bald eagle survey as
part of a national effort to assess the status of this species. Data collected at the park have been
submitted to NDOW and AGFD (the latter is the lead agency for the regional effort). During this task
agreement, PLI staff wrote the final report for the 2004-2005 surveys. This report contained a
summary of the data compiled and quality-assured back to 1991 and was delivered to the NPS as part
of the deliverables for the MSHCP wildlife monitoring project. The report followed a format
stipulated by the County. The citation follows:
Fletcher, D. 2006. Final Report on Bald Eagle Monitoring (2004-2005) within Lake Mead
National Recreation Area. Unpublished final report submitted to the Clark County Multiple
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Species Habitat Conservation Plan (MSHCP project no. 2003-NPS-229-P-2004-07) by the
National Park Service, Lake Mead National Recreation Area, Boulder City, Nevada. 13 pp.
PLI staff also compiled bald eagle count data within LAME from 1988 to the present, and in
consultation with Karen Steenhof, the National Coordinator for the Midwinter Eagle Survey, these
data were provided to her for trend analysis.
A. 2006 Bald Eagle Winter Count
During 2006, PLI employees organized and assisted in the annual midwinter eagle survey which took
place on January 5, 2006. The annual bald eagle count within LAME has been conducted during the
first two weeks of January each year, usually on one of two target dates associated with the national
monitoring effort. Approximately 40 observers, “volunteers” from resource management (including
both NPS and UNLV employees) and the ranger division, were divided into 8 boat crews to cover
survey routes spanning all of Lakes Mead and Mojave (Fig. 4). In order to minimize over-count,
survey routes were planned for the same day; however, one route required an additional survey day
because of a boat problem.
Table 6. Number of eagles counted on Lakes Mead and Mojave, winter survey 2006.
Route

Total
Bald

Adult
Bald

Imm.
Bald

Unkn. Total
Bald Golden

Adult
Golden

Imm.
Golden

Unkn.
Golden

Unid.
Eagle

T-bar West

12

7

5

0

0

0

0

0

1

T-bar East

2

2

0

0

0

0

0

0

0

Katherine

0

0

0

0

0

0

0

0

0

Overton

38

14

24

0

0

0

0

0

2

Boulder
Canyon

3

1

2

0

0

0

0

0

0

Boulder
Basin

4

3

1

0

0

0

0

0

0

Cottonwood

4

2

2

0

0

0

0

0

0

Willow
Beach

4

2

2

0

2

1

1

0

0

Totals

67

31

36

0

2

1

1

0

3

Results from the count has been submitted to AGFD and NDOW for the regional status reports.
Survey results for each route are provided in Table 6. In 2006, the survey effort within the LAME
totaled approximately 52 hours of search time (boat time). The total count was 67 bald eagles (31
adults and 36 immature), 2 golden eagles, and 3 unidentified eagles. Bald eagles were observed on
all survey routes except the Katherine route (Table 6). The highest count was along the Overton Arm
of Lake Mead where 38 bald eagles (more than half of all bald eagles counted) and 2 unidentified
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eagles were observed; this region of Lake Mead usually returns large numbers of bald eagles during
counts (see Fletcher 2006, above).

Figure 4. Eagle locations documented, 2006 winter eagle survey, Lakes Mead and Mohave
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MISCELLANEOUS SUPPORTING ACTIVITIES
The following information summarizes other activities, technical assistance, and products
accomplished by UNLV staff associated with this task agreement but not captured in the sections
above.
A. Presentations and Posters Given at Professional Meetings (October 2005-September 2006)
UNLV personnel associated with this task agreement are indicated in bold.
Velez, C. E., and R. D. Haley. Status of relict leopard frogs, Rana onca, in Arizona and Nevada.
Presentation given at the Declining Amphibian Populations Task Force, California-Nevada
Working Group, Humboldt State University, Arcata, California, January 12-14, 2006.
Harris S. M., J. R. Jaeger, C. L. Cross, and D. F. Bradford. Habitat selection by the relict leopard
frog (Rana onca): assessing effects of vegetation encroachment. Presentation given at the
Declining Amphibian Populations Task Force, California-Nevada Working Group, Humboldt
State University, Arcata, California, January 12-14, 2006.
Velez, C. E. and R. D. Haley. Status of relict leopard frogs, Rana onca, in Arizona and Nevada.
Presentation given at the Joint Annual Meeting of the Arizona/New Mexico Chapters of The
Wildlife Society and the American Fisheries Society, Flagstaff, Arizona, February 2-4, 2006.
Hutcheson, J., D. Fletcher, and M. Sappington. Modeling habitat for LeConte's thrasher in Clark
County, Nevada: Increasing our knowledge and improving conservation measures for a bird
which is secretive, uncommon, and little understood. Poster presented at California/Nevada
Chapter of the Geospatial Information & Technology Association Conference, Las Vegas,
Nevada, April 19-21, 2006.
B. Formal Presentation Given at Local Management Meetings (October 2005-September 2006)
Harris, S. M. and J. R. Jaeger. Evaluation of the Impact of Vegetation Encroachment on a Relict
Leopard Frog Population. Presentation to the Relict Leopard Frog Conservation Team of the
findings from the habitat selection study at Blue Point Spring. Lake Mead National Recreation
Area, Boulder City, Nevada, December 13, 2005.
Jaeger, J. R. Habitat Selection by the Relict Leopard Frog (Rana onca): Assessing Effects of
Vegetation Encroachment. Presentation to NPS Management Team, Lake Mead National
Recreation Area of the findings from the habitat selection study at Blue Point Spring with
recommendations for experimental management actions. Boulder City, Nevada, January 24,
2006.
C. NPS Management Meetings Attended by UNLV Staff (October 2005-September 2006)
The UNLV Project Manager and Research Assistants participated in monthly NPS Resource
Management staff meetings at LAME and participated in the Resource Management retreat (June 5-6,
2006). Upon request, the Project Manager participated in NPS Resource Management branch chief
meetings. In addition to these formally scheduled meetings, the Project Manger and Research
Assistants participated in numerous meetings and interactions with NPS personnel and others
associated with resource management at LAME.
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D. Other Local Management Meetings Attended by UNLV Staff (October 2005-September 2006)
The Project Manager and a Research Assistant participated in meetings of the Relict Leopard Frog
Conservation Team held at LAME (December 13, 2005, and June 12, 2006); the research assistant
functioned as the team secretary.
A UNLV Research Assistant attended the Lower Colorado River MSCP Terrestrial Biology Meeting
hosted by the BOR in Laughlin, Nevada (January 25, 2006).
The UNLV Project Manager participated in the Ecosystem Health Assessment Workshop at the
Desert Research Institute sponsored by the Southern Nevada Agency Partnership (August 15-16,
2006). This workshop was funded by PLMA and aimed at prioritize research on natural resources in
southern Nevada. The Project Manager also occasionally participated at other team meetings
associated with PLMA projects.
The UNLV Project Manager occasionally attended the Clark County MSHCP Implementation and
Monitoring Committee meetings held in Las Vegas, Nevada, and also provided technical support to
the NPS during a meeting with Clark County MSHCP managers (July 13, 2006).

Submitted by:

________________________________
Margaret N. Rees, Project Administrator

September 30, 2006
Date
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